A dual role for an aspartic acid in glycosylasparaginase autoproteolysis.
Glycosylasparaginase uses an autoproteolytic processing mechanism, through an N-O acyl shift, to generate a mature/active enzyme from a single-chain precursor. Structures of glycosylasparaginase precursors in complex with a glycine inhibitor have revealed the backbone in the immediate vicinity of the scissile peptide bond to be in a distorted trans conformation, which is believed to be the driving force for the N-O acyl shift to break the peptide bond. Here we report the effects of point mutation D151N. In addition to the loss of the base essential in autoproteolysis, this mutation also eradicates the backbone distortion near the scissile peptide bond. Binding of the glycine inhibitor to the autoproteolytic site of the D151N mutant does not restore the backbone distortion. Therefore, Asp151 plays a dual role, acting as the general base to activate the nucleophile and holding the distorted trans conformation that is critical for initiating an N-O acyl shift.